I Introduction
PpT HE purpose of this paper is to test empirically two propositions which have been closely, although not exclusively, associated with Milton Friedman in recent years. The first is the hypothesis that changes in monetary or fiscal policy variables are frequently ineffective in stabilizing some target variable because they are poorly timed.1 The second hypothesis, which was presented by Friedman and Meiselman (1963) , is that the money supply is a more important determinant of aggregate demand than autonomous expenditures.2 We test these hypotheses by considering the effects of changes in fiscal and monetary variables upon the movements in gross national product within the framework of a small, short-run econometric model of the United States economy. In our model both money supply and government expenditure are regarded as autonomous manipulative policy instruments. A special feature of the study is a quarter-by-quarter investigation of the effects of changes in each of the two policy variables upon the movement of GNP. The period of investigation dates from the end of the Korean War (1954-I) to the beginning of serious military involvement in Vietnam (1963-IV) .
The plan of the paper is as follows: In section II we specify and estimate the structural equations of the model. Section III is concerned with a dynamic analysis of the system. Here we derive our estimates of the dynamic multipliers and examine the system for stability. In section IV we utilize the preceding results to determine the relative importance of each of the two policy variables during the sample period. Simplified criteria are suggested and applied for evaluating the actual operation and relative effectiveness of the two types of policy. The final section contains a summary of the main results and some concluding remarks.
II The Model
The quarterly national income and product data used in the model are seasonally adjusted and measured in 1958 prices, the monetary variables having been deflated by the implicit price index for consumption expenditures. The consumption function is of the form suggested by Zellner, Huang, and Chau (1965) . The authors assume that consumption is a linear function of permanent income (Yti), a gap between the actual and the desired level of liquid assets (Lt -L*t+?), and a stochastic disturbance (Et) . Permanent income is determined by the usual adaptive expectation mechanism, and the desired level of liquid assets is proportional to permanent income. In terms of measurable variables, the relationship becomes
(1) where b is the adaptive expectations coefficient, q is the ratio of desired liquid assets to permanent income, and k and a represent the respective coefficients of YtP and (Lt -L*t+l) in the original formulation of the consumption function. In estimating equation (1) we allowed for a non-zero constant term and assumed that Et follows a first-order autoregressive scheme with the coefficient of autoregression equal to (1-b ) .6
All three investment equations are based on the proposition that the desired level of investment is linearly dependent on the cost of capital (rt), the immediately preceding change in sales (StI -St2), time trend (t), and a stochastic disturbance. The cost of capital is represented by the rate of interest, which also serves as the transmitter of the changes in money supply to the investment demand equations. The acceleration term involves final sales rather than GNP on the grounds that a large part of inventory changes may be un-4 Regarding monetary and fiscal variables deflated by a consumer price index as being exogenous is a simplification imposed to avoid dealing with the problem of price and wage determination. Since during the period under investigation the price level was relatively stable this simplificaton, shared by many previous studies, is unlikely to have serious consequences in our case.
'The calculated values of the Durbin-Watson d-statistic are not presented since they are biased when the explanatory variables include the lagged value of the dependent variable. However, Durbin (1957, pp. 370) suggests that in this case the test "may be expected to hold approximately." In our model all five values of the d-statistic indicated no presence of positive autocorrelation at 1 per cent level of significance.
'In order to keep our model as simple as practicable, we used GNP as the measure of income in the consumption function. While from the theoretical point of view it would be more satisfactory to use personal disposable income (PDI), the resulting distortion is likely to be quite small. since the ratio of PDI to GNP was very stable during the period under observation.
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intended. The trend variable is included to take account of autonomous changes in investment. Further, we assume that only a fixed fraction of the desired adjustment of investment is accomplished within any particular period and make use of the standard partial adjustment formulation. This leads to the specification It = aoy + alyrt + a27 (St1 -St-2)
where ao, a,, a2, a3 and Elt are the coefficients and the disturbance of the desired investment equation, y is the partial adjustment coefficient, and E2t iS the disturbance of the partial adjustment equation. The money demand equation represents a fairly standard formulation as discussed in Chow (1966) , Howrey (1968), and Tucker (1966) , and involves the proposition that households and firms are unable to adjust their actual money holdings to the desired level. Inasmuch as M, is postulated to be exogenous, we specify rt to be the "dependent variable" in the equation as suggested by Chow (1966, pp. 10-11) . We also use the conventional definition of money as a medium of exchange and hence include only currency outside banks and demand deposits. This seems to be the most appropriate monetary policy variable since, as argued by Laidler (1969) , the authorities may be able to control the quantity of demand deposits but not the quantities of other financial intermediary liabilities. However, time deposits are included in our definition of the liquid asset variable in the consumption function.
On the basis of the traditional criteria, the results of estimation appear quite satisfactory. All of the coefficients have the expected signs, the values of P2 are reasonably high, and the ratios of the estimated coefficients to their respective standard errors are greater than two in all but two cases. However, to check the results still further we subjected the estimated model to two additional tests, a prediction test and a specification error test. The details and the results of the tests are set out below.
The forecasting ability of our model was tested by predicting the values of the endogenous variables for eight quarters following our sample period, using the equations of the derived reduced form of the model.' The predicted values were then compared with the actual values of the variables. In order to test the significance of the differences, we estimated the standard deviations of the prediction errors by following the elaborate procedure developed by Goldberger, Nagar, and Odeh (1961) . The result is that in 40 out of 48 cases the actual values of the endogenous variables lie no further than two standard deviations from the predicted values, and that in 46 cases the actual values lie within three standard deviations. Only in predicting consumption expenditure for the first two quarters of 1964 are our predictions more widely off the mark. This result is likely due to the effect of the income tax rate cut which was introduced at the beginning of that year. On the whole, it seems that we may reasonably conclude that the observations for the two years following the sample period constitute no serious contradiction of our model.
In addition to the prediction test, we have also subjected our model to a series of specification error tests as described by Ramsey (1969) . These tests, which are applicable to the reduced-form equations of the model, have been designed to uncover errors resulting from omission of relevant explanatory variables, mis-specification of the functional form, simultaneous equation bias (e.g., that caused by an incorrect classification of an endogenous variable as exogenous), and heteroscedasticity. The tests include (i) regression specification error test (RE-SET), for which the test statistic has an F-distributiofi; (ii) rank specification error test (RASET), which leads to a t-distribution; (iii) Bartlett's M-test (BAMSET), which involves a chi-square distribution; and (iv) Kolmogorov specification error test (KOM-SET), which leads to a nonstandard distribution with calculated values.
All of the tests have been developed for large samples but appear to perform satisfactorily in small samples as well. 
The fundamental dynamic equation enables us to determine whether the system is or is not dynamically stable, and it provides the basis for evaluating the relative importance of individual exogenous variables. The question of dynamic stability can be settled by reference to the so-called "auxiliary equation" which is obtained from the fundamental dynamic equation by transferring all terms involving Y to the left-hand side and putting the right-hand side equal to zero. The characteristic roots of the auxiliary equation are (5) In a stable system the term aot, which includes the effects of initial conditions, will converge to a fixed level. The coefficients attached to the exogenous variables in equation (5), called "dynamic multipliers," indicate the current and the delayed effects of each exogenous variable on the time path of Y. The sum total of all dynamic multipliers attached to a specific exogenous variable gives, for a large t, the value of the long-run multiplier for that variable.
The estimates of the dynamic multipliers for our model are presented in table 2. The main features of the results are the following: (i) As anticipated, all dynamic multipliers, exhibit a damped oscillatory movement and tend to converge to zero as the length of the time lag increases. (ii) A positive change in government expenditure or in liquid ass.ets. is stimulating for the first four quarters, and then, becomes mildly depressing. (iii) The effect of changes in the money supply operating through the interest rate on investment demand appears to be very much stronger than that operating through liquid assets on consumption. (iv) The estimates of the long-run multipliers and of !their standard errors are as follows: 
IV Effects of Fiscal and Monetary Policies
The results of the preceding section, though interesting, do not settle the question as to whether fiscal or monetary factors were more influential in bringing about changes in the level of GNP during the sample period. The reason for this is that the actual effect of each of the exogenous variables depends not only upon the magnitudes of the dynamic multipliers but also on the amount of change displayed by the respective exogenous variables. In order to examine the effects of current and past changes in exogenous variables on current changes in GNP, we restate equation (5) in terms of first differences. The contributions of individual exogenous variables to changes in GNP in period t can then be represented as follows: Concerning the question of relative importance of fiscal and monetary policy, the relevant entries in table 3 are those in column (5), which represent the combined effects of the monetary variables, and those in column (6), which indicate the effect of autonomous expenditures. A comparison of these columns shows that there is not much basis for claiming that either monetary factors or autonomous expenditures played a considerably more significant role during this period. In terms of absolute magnitudes, autonomous expenditures appear to have had a greater effect in 19 cases while monetary effects were stronger in 20 cases. Thus, the Friedman-Meiselman hypothesis does not receive a strong support from our investigation.
A choice between the two policy variables from the viewpoint of stabilization objectives can be made by arbitrarily establishing some simple evaluation criterion. Suppose we decide that a quarterly increase in real gross national product of 1.5 billion dollars is desirable and that any increase below that amount is deflationary, while any larger increase places an undesirable upward pressure on the economy. In this case we can claim that, say, a monetary policy is inflationary if the money supply is increased when GNP could be expected to grow by 1.5 billion dollars or more, even if the money supply remained unchanged. Similarly, a monetary policy can be claimed to be deflationary if the money supply is decreased when the expected growth of GNP with no change in the money supply is less than or equal to 1.5 billion dollars. That is, a monetary policy is called inflationary if where M* = M + L and c*0 is the corresponding impact multiplier. The same rule can also be adopted for judging the destabilizing effects of fiscal policies.10 The relevant information is provided in table 3, columns (2), (3) and (4). The results indicate that changes in autonomous expenditures affected the target variable in the wrong direction in 18 of the 39 cases, while monetary changes were of the 10 The policy effects are evaluated against expected changes in GNP (estimated from the derived reduced form) to abstract from the uncontrollable disturbances which could frustrate well conceived policy measures. wrong sign in 25 cases. Thus, we are led to conclude that the effects of the changes in the two variables were often destabilizing, and that the record of the monetary variable is even poorer than that of the expenditures variable. While the actual number of times in which the variables were "of the wrong sign" is, of course, dependent on the choice of the criterion of evaluation, the above conclusions turned out to be invariant for a relatively wide range of hypothetical objectives.
The apparent lack of success of fiscal and monetary policy as stabilizing instruments during the period from 1954 through 1963 might lead us to a speculation that a policy of random changes (within some reasonable range) or of a constant modest change in the policy variables might well have been as successful as the policy changes which actually took place. In order to test this, we carried out two simulations of the time path of GNP in response to such measures. In the first simulation we let autonomous expenditures and money supply fluctuate at random within the limits actually observed for the period; the remaining exogenous variables were given their actual values. The second simulation differed from the first in that autonomous expenditures were being increased and money supply decreased from their initial values by 0.1 billion dollars per quarter, in accordance with the trends actually observed. The results are presented in table 4. Using the same criterion as above, we find that for the 39 quarters under examination random changes in autonomous expenditures affected the target variable in the wrong direction in 14 cases, while random monetary changes had the wrong sign in 13 cases. As noted above, under actual changes in the two policy variables there were 18 wrong signs for autonomous expenditures and 25 for money supply. With respect to the policy of a constant change in the two variables, we find 17 wrong signs for autonomous expenditures and 18 for money supply.11 However, to make the comparison of the effects of alternative policy measures more comprehensive, we should take into account not only the direction of the effects but also their magnitude. For this purpose we may use as a measure the standard deviation of the change in 2, under the three alternative policies. The results are:
Actual policy 
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tion point of view, a policy of constant change compares favorably with the actually adopted policy, whether we consider the direction or the extent of the effects. A policy of random changes, while more frequently of the right direction than the other two policies, leads to considerably greater dispersion of the target variable.
V Summary and Concluding Remarks
In this paper we have attempted to investigate the effect upon aggregate demand of those variables which can be, at least in part, manipulated by economic policy makers. To this end we constructed and estimated a small quarterly econometric model of the United States economy for the ten-year period from 1954 through 1963. For each of the exogenous variables of the system, we calculated a set of dynamic multipliers in order to estimate the changes in aggregate demand arising from current and previous changes in these variables during the sample period. The multipliers were then applied to the actual movement in money supply and autonomous expenditures during the sample period so that we could assess the relative importance of these variables and their effectiveness as factors of stabilization. Concerning the importance of money supply and autonomous expenditures as determinants of aggregate demand, we found that neither appeared to be predominant during the period under investigation. With respect to short-run stabilization policy, the performance of neither tool can be viewed with any great amount of enthusiasm. The effects of changes in both money supply and autonomous expenditures were often destabilizing, the record of monetary policy being even poorer than that of autonomous expenditures.
At the end, we should emphasize that the conclusions reached in this study are necessarily tentative, as would be the case for any other econometric model. However, we can claim that the use of a small simultaneous equation model represents an improvement over some of the single equation tests of the Friedman-Meiselman hypothesis previously employed, although, of course, our results are more historically confined. We also believe that our model captures some of the basic features of the United States economy during the period under investigation without suffering from the complexities and difficulties of understanding encountered with some of the recent large-scale and highly disaggregated models.
